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y a >ir y 1J- 0 

l IS^O/J^y y 3 y-fe yf 0 

mm¥&m\B\m<o&&=i is??? y**r#j»i-5 r t \c& 

oT«HB»aH»«S:«IWi-S*tt3 y^* * y^SJSPInl 

[»**6 ] me«fiisiK»:mGfttt=> y^ * y^ 

lifjiESSte'>&< £ t>-£B£MOS F ETCD y- 
[HlKJiffirlEMOSFETO^— httESrftJfflL, fTlS K 

w^-y-^WSSLSr^ti-Sw^ictorsftia* 
->3 ytyt 0 

— ^{-^M^^tfcNPN^C7)^2(D k, — 



felt, Mf£fg2<7> h7y^**G>=" y**®SES:#i8S 

*>>t£ < -rzmmEi&k&ffiz-zz- 1 t -r s»* 
« 3 4 feet 4 e«K0>rf^> 3 y-t y^o 

KsssiHiBtf^ftti^ yy * * y* &-*i&k Lxmrnrnm 

& h9^isX*<D^—*-^$ *y*mm&<D2mUTk 
-TZ^k £ -T 3 * fete 4 ISttOtfv^ 3 

*0. 1-0. 7V£i-£r££«F»£-f-5»#JS3* 
fcte4fS^(D^^/i/3 >i?>-U- 0 

[is*3Si 1] mm&mm*. mmft^-tswmm 
fr&i-z^^v-y^^f&ft^um&Mk, mm&mfc 

[«*S12] BUfe^mft{ej®$ttfc*ffi^te, HU 

k^msir^ms^ia^^/^-f >\?—?is*&ft<Du 
m&M ktm\.<te z> mm & a r * & s 

1 7!;^ 4 v ^tt^!E*<OTK y 3 yir y-^o 

[t»*^ 1 3 ] sMEAHfttt. < k i>mm*fcm 
%\,^tifrxm&$ti%z kz&WLk-rzm&mx 3-ie 

1 5 1 MIE^Jl^te, WW.<Djk $ ic^O^r Lfc 

3Si 315^0/^^3 y-fey-^-o 
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[11*517] ttEtftai3-fy^*l»tt, 

tiz> r <h £i$a t-rsflww i »S4 v^-f*t*>B««>* 

^/^6C<h SrWflk £ ^aa^E 

U"o 20 

[»#Jg 2 l ] ffiE&Afrtt!E&M0*Bfc&MKa$ 
[ff>fc3S2 2] ffiEffi5-«y£lB]l&tt. HulS^m^cbM 

E»u=>r^t^it«*«t*^«#*^^^/i^# 

a«u s^«#a3aia»^u*i-5S(rE35K^^3^« 
* /Hi#t?*> 6 r t &wm t -r z>m&m iM4v ^-rti 30 

[»**2 3l ffiE«#«L3ffiIsIKtt, ME&Jlft^mf 
*fr V y S ^y-rzffiJEIsl&b *:«*6«#1ijElHlB* 

lit, ^«#aaiHiK^uiAi-5*rE3sK^^3^fli 

>E*ttf>#2^> 3 Vir VU- 0 40 

[»*3S2 4] MrE«#«yaiHiKtt, tuE&Jift^iit] 
is^m 3 >y >v t (D&wm Mb & 

JMfU WE«#»«lHlBS^ffl*'t-S«!rE*^'>3>'« 

atfjBM&w*^ WEa*H*6fs#^i«^^rw* 

;h,a>E*fctf>#>^>a >-&>^ 0 

[»#«2 5] mE«#*&aiHiatt, fltE&jR**fitt so 



K£»i-5A/D3EtfelHlg&<!:, WE^S^/MM*?*^ 

HL, ^EfS^ftLSSK^ttJ^-rsfflE^^^a^W 
ffi*BM&flH§^ WEa*HI*6«#^«^Ta* 

*nsMEffi««ai^i:^^^iiio^^^fs#i:^ 

2 6 J BtTEff #««[§I»tt, mlE&Jl# t ffi 

fc**-r*A/D3eSI[Hlfci:, itiU^^ZMt^ttTV 
tfrYV ^>-^i"6«IElHlKi:*i»x.5flr#»HiIBS4r 
III, WEfB^aislB^m^i-SflWE^^^g^W 

r £ <h 1 7!« 4 1/ ^*xa*E»0> 

l»*®2 7] l«fE*m = -f^fe 2 o*«U ME 2 
o^tij^^ /^Ji»ig»tt*^a «9 f*lt ^^fcf^— ^ME 

[»**2 8] iE)*tB^^/^2oifiu ra-o 

S(rES*«lHlK^Bff^^«»»&^fi'IB^^««tt«:«fE 
^fcli2E«c07Kv ? ^3 Vir^-y- 0 

[§**« 29] . ifrE^iHiKoffiftiHjK^^ /y^^ 

I Cl?*rtLfcr. 2 7*fctt2 8 

E«G>#S^> 3 >-i^o 
[W*«3 0] «FEA«i*<o*«^bBf^«So« 

t5»*9l 7!;M4^Tix^ESc7>^v ? v'3 >-ir>-i^ 0 
[W#3K3 1 ] «TE&«#<o«S«^bBf3t©«*©«» 
ffi^J: f9*^r ^:^#a^-r5M*3S3 0E 

c»*« 3 2 1 mm&mft(o%ftm> t>mm<D& * 
[is*3s 3 3 ] mKAm»<omm^m&<oik s 

[fS*^ 3 4 ] WEAJRff tt»»3&^ b0Ff36^ft S <^^5 
^ p >r # ^r5S L/cll^r>u^^ 
6>*S^i:*:<*»i:i-6l***3 3EtO#^3yt 

>-y- 0 

[W*«3 6] B»E«im3^/Wi:BFf^ft*"C»«L 
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3 ^ir ^i^- 0 10 
[IS*S3 9] 2oOS9IE«m='-r^S:#^*lHlL^: 

-t%m$:m 1 7!?M 4 V^;fta«*0>#^> a Vir^o 

[»*^4 1 ] 1^— <©**-e»* l/c 2 o^Mia^m 

^^^^ [Hlte(fcSr4>^fwlHl(5i-Sr. ^T*b9IB2o<d^ 20 

lE^m^^^x., 2ooffiri5«ia='-r/Hi, ffifs&jg 

[ff^4 2] S^|:R45ft*fS*Lfc2o(D|| 

L^:2o60ffilB&JRffi:4rfflx. > 2 ^XOw\WSk^-( 

l^— ¥®±{-ia«$ix5wi:S:1*«i:-rsift*«2*fc 30 

4 BS«c7)^ *s is 3 >~fe >i^ 0 

[0001] 

[0 0 0 2] 

P^^IM^^ V h £fe£o 40 
10 0 0 3] HI 3 5 rM*^¥ 6-8 2 04 1 "CBB 

T-10 2$:iIlT, JgttttifrT-l 0 2CDZ*rr6](D^ffi 
(C^LTWl 0 3<DV ^T^lMi^^Lt^ 

[0004] **<d* y 5/ htt, mm&m^r 1 o 

2^ir>-lMpIK (ffi«H4*^-l 0 2^<0«j»#W&, «» 
«tSlHlK) ^/yv-y^IC^Lt^^^ 10(D so 
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[0 0 0 5] SiJOSe*«t 0 0 0- 

1 8 6 9 0 3#^«-en#$ttfc.A!HttBlft^«>Q. 

->t7h20U, [Hl^^-Y^ h 2 0 1 £ifiBtf2 0 2 
c -CiSS^nriHlte^-Y^ F201 ^'C^-f 5Ril_b 
StEHB^^ h 2 0 10[5»£^aSiiiLT»«i-5natt 

^wbj^ji^2 02^ nji-hMH^EBStu ^ffii-r 

Z>~*IW)&mt£ 2 0 2«2 0 2 a, 2 0 2 b^<Z) 

-Y^2 0 3 a, 203 b LTiRJHiKft<Z>^Sa 
l^M^t, W2 0 2 a, 20 2 bOtyfn^ 
/U2 0 3 a, 2 0 3 bC^nHiA^^i:T4i:^l 
^^{b$:^tBi-S-feVlMHlK2 0 4£, ir>f-n^A 

2 0 3 a, 2 0 3 b \Z.W^Z>^4 ^mUZfefc-f Z>tz#> 
WfifiS2 0 5 a, 2 0 5 b^^f)M^tl5 o 

[0006] roir viMelB 2 04 teH 3 7 (c^-f J: 5 

2 0^^=1^^2 0 3 3, 2 0 3 b(Ij|)l^ 
»fi««E**L-CBiB*«i"r5»«lHlB2 0 6ir. i?> 
t^2 0 3 a, 203 blCfiMCi^^fiSi:S 
2 0 5 a, 2 0 5 b i:i«C*X£ tTSg^-t* 

7a, 2 0 7 b^ mbM«*i[H]^2 0 7 a, 2 0 
7 bO-^(7)tti^^S2pi: LTffi*^<D^$rW^|-r^ 
ISISiitBlHlB 2 0 8 £§&il*8i|B[Hl»2 0 8 0>tb;fcK$* 

y ^ h*Ei:«#»Eiiift^»ttT5^^^ h y 

^>-^Is]K^P>*S*jE[eIK2 10^ MjE[hIB2 1 0 
*fiS^-OUT*^aitl*fflif»»«iJ»[HlB (ECU) ^Wi 

mm*tb Lxm^ii-sm^<^7riHiB2 1 1 t&m*. 

[0 0 0 7] r^t^*0iJ{Cio^rteS!j^M^2 0 2 (Dm 
^2 0 2 a, 202 b £ 2 otf>-fer /U 2 0 3 a, 

2 0 3 blzifcffift'iZnAZltZiyCDXfoV , ir^U-^ 
A 2 0 3 a, 203 b CD#-f > hf— ^^^^itir^ ZL 
k&1i>-y-m?&2 0 4XWilti-tZ><DX% H^6-8 2 

04 i^n^m^^tit^isi^a >±>^i^^(om^ 

[0 0 0 8] 

2 0 4 m-tem<0& oteffi^^CDtfisiSB 

^rte, gtmcMirzmftx 0 3<r>y =~r y f>f *#-5 

^tBLi, M510 1MII^10 2^S« 
[0 0 0 9] :^88tt^i 02{ilnS b»K«S: 




[0 0 10] mm&m+l 0 2 irirv-y-lnlS&i:*: 

*v y s/y* 1 ct Lt<«ffli:fflv^»^i:it ^ 

[0011] 2000-186903 
©J: 5ft*J««*«*o*^>g ^■fe>'*«c*5V^W:, 10 
^lilVor*tyt3^;U2 0 3 a, 2 0 3 b SrHZW) 

(vo/z) tMltt^s. i"**?*>. a-fAH'vtf 

-cs> 5 3 ^«s£{* y ^ r naw btM\ « it 
KiMfcWKSflrrs r t lefts, 

[0 0 12] *t tyf3^yU2 0 3 a ( 203b (C 
^THj&Jlffc 2 0 2 c^>^^ 202a, 202b ^lALt 
^#V^fttfcf§T?fi* ir>-y-=3-f A-2 0 3 a , 2 0 3 b 20 

<n =1 ^ >r > t° — # > * t i 3 / si (7) >r > t° — y v * 

(Dfr-tft&o L^L, tyf-3Y^2 0 3 a, 2 0 3 b 
CR*2 0 2 a, 2 0 2 b^lAl-CV^5^Sftlt 
tt, tyf n>f;l/2 0 3 a, 2 0 3 b CO =r V 

a, 2 0 2 b<DHA(Cj:^r2>f yU-T vt°— ^^OtiJfjD 

OT, Mi:t>f3>f/U2 0 3 a, 2 0 3 bfCj^fr 
2 0 2 a, 2 0 2 b^lALTV^V^MI^rag 

£CDT*£>£ 0 L/c^oT, -fe>-lMEl8S2 0 4(7>«jEIhJK 
2 1 Otf^^/Why S V^T^gfifnE^fr 9 M LT 

[0013] £h\Z.^ ir>-y-3^/^2 0 3 a , 2 0 3 b 
j&sflUKtcfc o X ^ 5 We***** &teJ$L1r ZZ-tfc 

mmx*> *> . 'pt£< t i>m<DftMic&mm&mm&jtm *> 

[00 14] iMSWH:, JiE*fti-«^rftS*tfctO 
[0 0 15] 
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£ 6 c <t *«f« £ -r 6 0 

[0016] it*JS 2 <D35Wti:, W*« l <Z>3BWK*3<,> 

[0 0 17] BI*q|3 0»Wtt, a^-r^&^filia^ 
-Yyu^bft«LC**iaKi:, ifrlE^tti=i-f/Mc^L"C 

l5LC*S|p|KlC»il«^*«j|i&LrH(rtELC*filHlK 

^ -r 5 fc & \c ffiria*siHiKcDAtt = > y * * > * * 

[0 0 18] »*«4(7>3g«tt, ft^:JI3C0^P^^CioV^ 
[0 0 19] »*«5©«Wtt, f»*«3*^tt4^3S 

^Eii[iffi«#ttH9Egff£©ii:«t«EE<t «9 

tt, B»E5ISlHlKo^tt3V^^^v^S:«^$^:S«t 

[0 0 2 0] «#S6©«Ktt, W**5^»W^*5l^ 

MfSifiim^^fit^ft^-r^ffiirL^^rilb. HuE»6t« 
t b— ^MOS F ETCO KK^-y-^Pflg 

MOSFET^-biffSrSiaiU MEKM>-y 

[0 0 2 1] f»*3S703SWfL B**3*fer44©56 
tiiJiJSajtSix* ^ y ^ UfcN p Nlw^ i o h 
^CM^titN P NfwS 2 O h 7 > <i: , -«S 

s«Em2©h7>'^^03u^^ffl:a£S:»is«iK 
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'>ft < -t z>mwiB\& t&mz-zzt *w» * -r<5 0 

[0 0 2 2] n«K8^nii, »*«3*fcWc4«>» 

[oo2 3i m#m9 comma. m^m3^tza4com 10 

0. 1-0. 7Vk-i-Z^t&ftWL£1rZ> 0 

[0024] m&mi ocomma. «*siM4^f 

[0 0 2 5] m^mi l<Z)*Wf4, «**175M4 

«*dsfflta«i m =i /nc«*f ^ffi-r £ r <t (c jgs-r § an 

[0 0 2 6] f»#Jgl 2 60«Wfi. S»*fllM4^f 

a. ffisE^ta^^/u^s^^s^^^yv^^ 

»<7>iaft«» £ jos« l < ft 3 ^® ays-cab zzb&&m 
b-rz> 0 

[0027] m&mi 3 comma. m&mi7b^4 vvr 
tifr<ommz&\,^x. mu&mm*. '>ft< bhmm^k 

*H^tt*^M«»^Sft»l*T»«**LS n ^ £ 
[00 2 8] i»*g 1 4 <Z>3S9!fi. I»*3fi 1 3 commie 40 

[0 0 2 9] fg*Sl S^ag^tt. t»*JSl 3<D*WI- 
Sr. mftoJ:i,XMf&Ltz^b&ftWLb-t-Z>o 

[0030] m&m i 6 comma, m^m 1 5 <z>*ei- 
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[003 1] ffl#Jgl 7CD^fi, fS#3Sl7^4 V^-f 

f&£ti%Z.b&ftMb-tZ>o 

[0032] m&mi scomma. m^mi7b^4^-r 
ti^commic^^x. mtrnm^^^a. mmb, mfe 
commm^mmiu.m^m^4 b^m^titzmwbx 

[0033] 9 05swii, a*«i75M4^-r 

y^^/ux&ZZb&ftWLb-f&o 

[0034] M#m2o comma. is*:^i75M4i>-f 

[0 0 3 5] »*«2 105SW«. »#JSl7IrM4^-r 
[0 0 3 6] »*S2 2 0^fl 9l*«l7!rM4^-f 

[0 0 3 7] »3fcS2 3CO^P^fi. 175^41^ 
fc S9IE«I m^'ifrb coi±LmmU&*aA,tzim^$: fs$>v 

m^c^^rr^A/ummnb. mWrr^ZMt^* 

Mm^bfrbmi&&thZz\b&¥f'mb-tZ>o 

[0038] m&m2 4comma, m#mi7bm4\,^-r 
tifrcommizte^x. mmm^mmma, mm&mtt 
bmmm^^^bco&mmm^/utzm^^^^/^ 

7*^9 ju V V $ ^Jf-tZffilE\B\&b IkffiTLZm^ffiTE® 

m^bfrhmj&isthz>zb&&®Lb-rz>o 

[0 0 3 9] gS*«2 5CO^^{i. f9*aSl^M4l>i* 

bmm^m^^^bco&m^m^A,tm^^^^^ 
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[0 0 4 0] W*S2 6(DlP^t »*Kl7JS4^1* 

«*lc**i-SA/D2e*lHlfci:, mre^^/Ht** 

fcSrtt* 4:1-6. 
[0 0 4 1 ] IS^3S2 7<z>3S9i{4, M**l»S4l^1 B 
ttd^38WI^*5i^T, HtrlE«ia = >r^Sr2o*ML. lift 

[0042] m&m 2 8 (&%wte, m&m i £fc*4 2 <z> 

IE^«laIK3&SBfS^H«»»0«*I^*«8t*rS(r1B 2 

[0 0 4 3] fit*l2 9<D$£Wte, BMSJS 2 7*fctt2 

? I C"C«*LfcrtSr«p»4:1-6. 
[0 0 4 4] 8*#JB3 0<E>3SWf4. !***17SM4^-r 

«4:1-S. 

[0 0 4 5] f»#JS3 1 <£>»9!t4. fiS*«3 0£>3g9j{C 30 

[0 0 4 6] W#JS3 2<D^PJlf4, R««3 0^)Sn(C 
£>^T, BWEAJR*©«tt^bBf^ro* Ufa 

[0 0 4 7] W#Jg3 3<£>3S9if4, »*«3 0<£>3§fPH- 

[oo4 8] m^m3 4(D^ma, m^m3 z<o^m\c 

[0 0 4 9] W#JS3 5 0>SS9if4, fit*Sl7!>3g4V>T 
fta^JBEfcis^T, litfE&JR#<E>i8fflSl4, SK^^S 

[0 0 5 0] W#:«3 6C03SWtt, M4 V^f 
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Etta=>f ^ft*3EYk**El-s^t*i-s^!>^ 

[0 0 5 1 ] «#Jg 3 7 £>3B§Hf4. W*« 3 6 (DftWlC 

3>r/u<Oft*3E{bS:«jE1-Sw 4rSr«p»4:1-So 
[0 0 5 2] W*3S3 8 0>38WI4. «*«175M4^T 

L3tr fcS:»»4:1-J5. 

[0 0 5 3] »*«3 9<Z>3&0|{4. »*«1^4^1* 
tifr<D&9\\c&^X * 2oOiWE^ffi3^£&*#[H] 

£ 2o<OfflflB*#i:Sr--flc|c»lli-=e-/uKLfcriS:*> 

»£i-5 0 

[0 0 5 4] W*JS4 0tf>$8IHf4, m^^M2^tz^4<D 
SSWI-^vr, 2o«>«rE*tH3^/w*:«A, mflE^tti 

[0 0 5 5] »*3S4 l<£>»lJ3f4, »*«2*fcf44(0 

aswcasi^-c* ra— <oft*-ej*ftLfe2o©flftE»ffl3 
^ /i»t. (HiKtt^*^0tei-6w^^Huis2o^m 

^-f/Kc^IAl, IB— cDtt^-C?f ttbfc2ocomj|S 
^^ft:cb^{ix., 2o©«rlE*a = >f^W4, mflE^feJRfls: 

[0 0 5 6] IS*314 2^1^(4, li*«2^^J44C0 

lHlKtt^*^(c|Hlte1-Sr4:"C*ffiflE2o 

yh2oOHfrE4tJRfl:4:Sr«xL % 2 ocoMIS^tB^-Y^ 
(4, HfjfE^m^^lElte*fti->PtL-C[^-[H]te^S-h. lo 

[0 0 5 7] 

Jc*<5i^-CttW1-5. 
[0 0 5 8] (Hlfi^ffi 1 ) **llt*lllO*^^ a >ir 
^*©*ffl3^f/KO»fB5*3t, IsIKfllfigS:. 191. 2{r 
#*^1\ 

[0 0 5 9] >ir>-iff4. ^t#10|:f 

(H|$tl«tll^'l'^2^ «tB3-f^2^(ft*rpJXtC 

ifitrt#i oco^^^icKA-r^^M^i m 

1-^^m^[Hl^3 3£««HHl»3*stH*1--&3e«*I 
ffla-f /P2<OIW««EE«r4iH*l 4:*ffl = -</U2 4r<Ofe 

K««&^-r^^'>a ^«#icsiEifti-5«#« ! aiH]a4 
[0060] ^m^iHig§3(4, v?\z.m$t 



(8) 
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[0 0 6 1] ***»«-Ctt, «fettJ =i 2 rof^fflSmEE 

t\ ^tti^-r/i-20-r ^^^z^n ^tb^-r^2 

[0 0 6 2] fc*3, ^«fflfi«ia3>r^2(0^#l 0 
wt^l^IAt ^Mt^ < T i < , &J»ttil* 
^m^^^2^tt*fplX^{iLT^m3^^2«C3fi: 

[0063] ^tz. &mtki k^km^^^2 k<Dm<oi® 

[0 0 6 4] (HffiTgft 2 ) ***»U6«)#^i/ 3 >ir 

Sr. HI 3, 4, 6tc#^^-t 0 
[0 0 6 5] ^ffl^-<^2^Mfl Hlfc»flgl£|BM* 

*£<©#*M 0(c#lHl^tt^tti='^^2<b. «*m 
n^yu2(7)t«i^X(:»li:t#l 0O*£g&#K 

[0066] rrr% lasteifig^'f y^-CD^&zfu y 

HB8KI f ' laotl^S^nSo 

[0 0 6 7] r ^ttj^^' ft.^^??*^* 

Gc' **TU «»0B8fifttt3^^^Gos 
c ' ^WUfc^ Atti^V^^^Go s c ' fi, 

*j^iHi^8<D^ss*iv t • , «si8fti r io-i 

f /V tt'I^Wo 

[0 0 6 8] tit, ^aj^^/l^' O^Z/???^* 
Gc^JW^80M^^^^^Go s c' <Dtb 
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*go SC ' <Dtettm&Q^£^k&m&m*i&3Li.. 

Gc 1 *s&«ff<o»«ii:*lc»b-rsri:fcJ:o-C. « 

[0 0 6 9] &icH 4 [z*<Dls\1&7 a y $ 

U:«iftLfcLC*«[ElK£. LC*SlHlK^»a««Sl 
f Srtt*&L"CLC#fi[pIKS:iafi-rsl6SlHlK5 ft 

^y^^y^Go s czmm-tz^kitzx^xmrnm 
mi i &mm^z^&^>?? ?>-*Mffl\2i?&7 k. m 

c £r^nr-6o 

[0 0 7 0] J£AT\ 3 Vir 

[0 0 7 1] £i\ EtfcH^ ^2©3 y^^y^Gc 
O^fbi^fr-ttrT^MtHlSS 5 C0:ftte=i ^ G o 

J:pl:M=y/^y^Go s c^jits^fc 
5o ::t\ ffij£(omMx&&^>yy' ?>xg o s c 

p-^r-fcSo ^r-e»j»t«i f *««i-*u** Ate 

<t 75^*14^ V^^ 7 ^>^G o s c =-zii/yy $ >^ 
Gct$)5(Ot% ^y^^y^Gc^Lti^: 

[0 0 7 2] ^^^^^2(7)^ yt°- y>-^Zii, Ml 

oic^£?tcW:mmtfL&ftR s ^^tset^L s k 
<DW&mv&. ^yy^y^Lp^y^^ 
v^^g^<oM^JIh1?S<7>J; 5 5-t>^$tt, ? 

[0073] in 6 te*mmmm<DM;ftfttem&mf&&^ 

fcN P N^<7D h^V^^^Q 5 k, h7>V^^Q 5C0 

^isffizmMistLs^Txm&B i k. mm-mzzfr 
^^vfkmmirXjjis^ h ^-iHi&£«/£-r£PN 
p§Jco h7y^^Q3, Q4 ^^^h7y^ 

*Q5CD-<— ^^^^L. ^l/^^$:l>7y^^Q4 
^SStR l Xt^-sr^SfitV R l o^^JlHlKtcSiffi Ltx 




[0 0 7 4] 1^2SlHl^6liNPN^^ h7>^^Q7 

y^iz-^cpit*^, ^cp 1 <7)tU 

^cut cfcsstfit^ «neis«v r 1 ©ttttnttwt-*- 

[0 0 7 5] jS^SlHlK 4 «u a: ^ 5/ * Sr*Jffll«J£t:: 

gcLfcPNPMO h7V^^Q8 i:. h7^^^Q 
803 U^KSSfcLfca^f^lJ-C 8, J£J/tR 3C7>3£ 
MSB «StR3©HiB«ffi^3«^>3 

[0 0 7 6] »c(cr^iii»(z>»imcov^RW-r5o 

[0 0 7 7] LC*«g»<DM8fc:Wc, W>m^4^2(D 

x\ h7^^Q6^)3^^1ifiSk 30 
^h^7-®K<of^ffltcJ:oT»3S«i«l f^LC*fi 

^ s ^mffi (stftR 1 1 ^ffistv r 1 <omm?&<D 
mm io&ct, #agaflEi f <Dmmm*mm£tiz>o 

[0 0 7 8] tit, Att^^^^^^^SJfflllHlKTO 

^tt^br, *<Djti!as**:praE«K:vR 1 ^j^tc 

[0 0 7 9] -siesta VR 1 ttv H:«^*^*fiS«v 

t ft l # v j: <9 fc >h £ v ^M&iaz, xrnaB 5 

>^^^>^Go s c Sr«^$-frSJ: 5tc»J«i$ixT, 
©tfll*'h$ »X«iK 1 f fait* itiiiti so 
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[0080] z<D£? {£&mmmv t &mfe<Dmz&t> 
itztzfrtz^ prae«stvRi©ttts:iis:aBfts-ti-c*tt 

[0 0 8 11 «#8L«leJtt4te. h7V^^Q 

8 £^ LT»3Bm«E I f KJtflSJ LfcSS lout SrJgfci 
R3{c^Li^^-. tSfitR3 0i3fiSSBES:^> 5 ^3 
Vo u t t UTt^^o 

[0 0 8 2] ^OJ: 9 ^ayjlfVoutli, 
«KSS«tI f KJfcfi*JL-Cl^5 0 SSfilsIB 5 CD:fttt 

#ltf>^ffi« (&«»:i^0teai»-rs»^^tt&JRff 
t I^MHIK 5 y y ^ ^ G o s c{Cit#'J 

u MVk^^y?? v^go s c ^ta=i>r/^2{c*f~r 

7jfv?^ 3 yff^Vo u t fc«W=»^^2^«"rs^JR» 

[0 0 8 3] ifclc, H 7 |c«-riaKfllfiKtt. ietel 
fcEIB*l*fcBn«^fc<5tf s * ^IttKvRl^MOS 
FETTii:fi#Mt^S4 0, MdSWJDStl 
^n^/^u— ^cp KDtitfiiz&iX KWv-y^ 
fMffi^tr^ny^^y^Go s c &mm 
L-CV^So ^MOSFETT 1 irtgfciR 1 tttafeWft 
J^LTfe, B:*JSHKLTfcJ:v\, 

[0 0 8 4] ID 8 (a) {2, MOSFETT1£OKM 

>--y— xmm&v d s i: kwt >««ei dt<DK&& 

^t, y-h-y^SlffiVg s^lV, 2V, 3V 

©w:*»yi, Y2, Y3^#^*fjs-rs 0 mmm& 
s i t?co k u-^r yii i d £:*£>£5£te, u = kx 

{ (Vgs-Vth) XVds-Vds 2 /2) X*m$ 
frLZ> (Vds : V-y— ^MSffi. Vgs : 

H-y-^r B im/E> Vth : L#^HK«ffi, k : SHLJK 

W) o Lfc^oT, MO S F E T Oil tT* L t V ^tlff 

v t h<D&7£&mmzft?t^ Kwy-y^riiff 

Vds^/h^V« (^J^L^O. 5VJ^T) (Cjo^T, 
KK >-y— ^M«BEV d s t Kl^vmi^I d 

[0 0 8 5] ^^IC, ^M5tit X«MBvt*s 
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FETT l&m^tziBl&ffil&X^ MfiBVt^fcS 

[0 0 8 6] 118 (b) te. ^W^- 9 Y7>i/*#<0 
^ u??-^* y?mW£V c e t =i U-**«SfE I c £ 
<£>ll^2:^ U *m$L I b 7)5 2 0 u A, 5 0 /x A, 
10 0/iA^CMY4, Y5, Y6^^6U 

»»ffi«tts 2Jc*flS1-So ^<-^mS£i btaiSlc:* 

VNifVN=2l^^^-ni5: -/^rsimJSV c e^o. 2 Vfeg 

h7>-isx*&^imi&tfzt umosfett 1 1 mm 

c e»««*«/hSi-r6i:«#«aa3ftS|Bb< 45o £ 
/c, ni/^^-x^^f^UEVc e^O. 2 VJ^JkD 

[00 8 7] 0 9 fi. *SS"H V t £^<DfilM^;bi2r 

[0 0 8 8] *-T«*^ov^TttWr5. 38fi[el&5 
^ a ^ -^^BSrSft N P NI© h 7 

3, Q4^, b^v^^Q 5<D^<— *bW.Wt 

^ ^ y * I f S:Hfl5-r SlfifitR 1 (-Sic LT 

6, ^u^^^h7y^^Q6^)xv 7 ^i:ggu 
^ y ^ 5r$JStffiicgM tt P N PI h 7 ^ v^^ Q 

9 ^/O^^^c^tbT. h7>^^Q5(^)x> 

— Lfcftffl >f ^ 2 xr; 3 >t y t c 1 SrafcM 

(0 0 8 9] Att^ v^^^^^»Jfti|eI8S7tt. =iu* 
V^^Q 9 *fcg8BiU ^Y=7 

>^^Q5, Q 6 (O^^ CgM Ifc N P Ni© b 7 
y^^QlOi, — «B£r h^^Zs^fQ 1 OCO^^ ^ 
^lc«ttbffi«SrK«U*:«tt:R4 ^SEESIE 2 £<D 

[0 0 90] fS#*Qf3®lHlK 4 fit. y * £»J»«BEfc: 
^F^h7y^^Q3, Q4^y-hCl 
^LfcPNPM<7> h^>v^^Q8 b^v^^Q 
8©3^^l:ft«Lfc3yfytC3 J m#iR3<D& 
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^ft^-V on t b LTm^^tt^o 

[0091] actcr^iHiK^idf^scov^Iftffl-rSo 

[0 0 9 2] #m = '(A'2<Dm&\£ft. f^tti =* -f ^ 2 CO 
>T * v^fitir 31 V^ViT-C l ofH^ftlti: fab 

IX^ KgS*Lfc h7^^Q5(D^x-x 

10 h7y^^Q6^- ^{cA^L^m^iOSD 

T\ h 7 ^ ^ Q 6 <7) 3 ^<D^U 

?#mmci&cx h7^^Q3, Q4^f>46^^ 

>-h^7— lilK^fflicj:o-c»jfi«iffii f^LC^S 
0&l;r:E#iB£ix5o rcD£^ h7^^Q6{j:x 
^ 3/^ ytcMf$£ZiXteV % hy>i/*?Q6<o 

^^y?m$L (fifiRl^lg) fOSlST, 

[0 0 9 3] * It, 3§MS*IV t flSjEWEjKE 2 

[0 0 9 4] r 5 LT. StaR 1 IC b 7 >*J* $ Q 9 <D 

is? fMffi&mizz. t\£&*) * fifeiR i com^m& 

#-?~£o t5il:> F7>^^Q6(0^-xv 7 ^ 

30 1lfl£)&S/h£ < Lfc^oT, h7>^^Q6(Z)3 
u**«SKtfS v^^Q 3, Q4£r{ilx.5;*7 b 

as««ffi i fb/h*<4^ iii(gvt»>t5o 

[0 0 9 5] r<oi 5t-H9 i^i"lHl^^^V^T^. *§ 

tfaot, &mmmv t&ffi7£<Dmzmfflvx\,^z> 0 
[0096] iktc m^-t&m&fi&4te, F7^^q 
8 &fri,xmmm%t i f icjt«Lfcw« i o u t &m.m 

fifiiR 3co^5g«JEESr^^a >^{f# 
40 Vo u t £ LTffiMSo 

[009 7] 16, 7, 9t^-T[p]i&£r I CIhJ 

^^tfi^-Vbe (V b e fi^<— ^^c^ y^mm& 

m ZT^xMrntiLk Lrriftbftv^. -r*t>*>, h 

ro$IU©lftfi, I C0KftUfc»*ICrtt, NPN h 

so ^vi/^^i^, i cf y^Ku wm^y?** *s*>v 




^-Vb e £ 9 t>/h£ < t£Z>t, h7>^^Q5(DP 

[0 0 9 8] »«««V tas**i^«fiftfl=j8 10 

0. 1-0. 7 VtiS<t 5^#J»i"tttf, 
[0 0 9 9] **5, &mftlte1lkm=t'(sl'2<D3gWl 0 

[oioo] £ bt-. &mfci tmih^^^2 t<nm<o 
[0101] mrnmm 3 ) *aat»«<D*^^ a 

[0 1 0 2] *3af6?gtiT*«. ^tH^^/l-2(D-r 

[0103] *i\ 1 O^jSfe^ IT, 30 

[0 10 4] ^tb^-fyU2co-r ^>-^Zfl[U 1 0 

(a) lc*^J:5K»ttfifc#R s b>(i'y**i>'X&& 

l s t<D\&mmfttm&xibQ . no (b) tc^-rj: 

[0105] -r v^^v^j&^l s {cam^J}^\cx 
p 1 / 2 Rfcjfcm- 

32mm, 0. 16mm, 0. 10mm, 0. 0 7 mm 
CDfgffClftj^Y 7, Y8, Y9, Y 1 0 L"C*S 

[0 10 6] £fc % «jfo*#R s0>fflft«#tt. 
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[0107] ii2ii ffimmz&zmm<nfflmM 

-To mmRXfimWcfcO. 16 mm 40 T, 0. 07m 
m6 0T*|:ftlYll, Y12^*Lt^ 

iOftWfesot*, *Oifift«ftt>ttSt«Sfc*p<E> 
[0 10 8] gftflriMcV^ fc£^ttJRtt« 

^ g <£>tas#$ca*/h £ < ft z>o 
[0109] ufc^oT. ^jftw^ftatsfit^p, m 
mm. mzt'v^RxffflWiWLzmmcmm-rzzb 

[0 110] ^(i^StrL^P^^S#^ s #^^^^ 

r*t^T?*m = ^ 2 <D#j»**«'t-ntf j: v \ mem 
^ p (Di&&mmx$ z><DxffrMx&>z> 0 

[0 111] #CtC, ^JRfls:i^l±J = >r^2lcKAUT 
^SlfrfrGM' >t 4 -^y^ z ^&Affift«:^JRft: l 

m =i -r a< 2 (cs:a lt v i ^^o^s^^tc^^it^ 

[0112] dfeJRft:i*sfi|tH=2>f/u2^«:Ai-6r i:(c 
j;§^tii3^/i/2Wyt 0 "yy^z^3y^^^y^ 

^«^l^tB=i^/U2icmALr^5^^aK 
^JR(*:i^«im=i^/i,2^KAL-C^*^*^ 

[0113] — «^#^5/3 >~z>'D-&tizm'f 

2 0-1 3 0ttfc^ -to 



(12) 
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[oii4] it^ot, ^tu^^^2<D^ yt°- ^ 

[oils] «x.«r % mmMmi<D^m^^^2<D^> 

«itu^^^2«^««t^H-c^-rs 
a#^m^-r^2ott^rfp]^^:^ 0 -rs^. r<^»* 
rsioa#sr?B-e9^-t-satt<D«aE (irvbi*s«««e) 

n#>-r6 0 i©flsaats:*35 s *:#^M5if 

[0 116] ^^^ffi^^/l-2^^>'t: 0 -^V^^ 
+ KH z—ScWKH zT^i^-r^r bffi&^<Z>X\ ^(D 

[0 117] f*«SgL^p^/h^^*t^fc^ 30 

[0118] ft**, mumm2\as^xhmm^Am» 

fi^SCft5 0 
[0 119] L*>Lftj&se>, MWeft<, 



ft***c»»fbfc«, ^Sftft«f*nx (*fctt#tf Um 
[0120] iktz. ±umMmm<omi<o^mtfS2<D 

[0 12 1] ft*5 % *«McO|BiEJil*3l^-C, ^Jlft:i75> 

fem^^ju2{zmA^tzm&£MAvx\,^\,^m&t<D 
#iafi«»Kio^-c. r^^^^it-sj . nag 

[0122] (HJ&g«g4) *mMMm<Dtfi/z/ 3 >-± 

So 

[0 12 3] **JIS«t8-Ctt. Itttl3^/U2, SlWWR 
[01241113 (a) ii, «m='>r/U2S:#[Hl-rS 

iS:MRt5RSi 2£a>e>«j£<**x. tf^Vi 1 tcf* 
3f^^raiBS(-#l6tfcB*«>ffl^-f K i 0 a *5^$tt 
TJoO, ^ffi^^^2(itlfil^^ Kl 0 alC 
»ot*ftl 0 (C^|Hli~tL^ J: < , L^ot, aHfcf:: 

[0 12 5] ^^>(d, «3t*^J«*«:*«Uft^»&, 

rsfca6^*#*w^«r»fiKLftv^»fr-e<>, m^ac 

#^>o ^ti. mm<iLm&:&mif4 mi 3 (to <o 
x ? \cm^<ommm^m n^Kioa l/c 
tz n$z&vtx$> o r t> £ v > 0 

[0 12 6] djl 4te^tf>-l 1, (^^^^^2(0^1 

<D\,^~ftixt>£\,\ -t it, Tjftrvi 1 <z>^(c^ftfc 

^IhgPl 1 a^*Hffl3^/U2©5fefiHS:H«LTffi:fift«> 

t^o ^yy y^^>f /w^otCM^ffl^tfML 

[0127] ii5ft &m,fc 1 sr^^o^ -?mcm 



(13) 
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hit, e*{totfTT«fc:fca. ^*JB«^fflv*s»fri;i 

[0128] B16H 1 Sr, *&JRO^*f 1 b 

-<Xt&^* bit. «»t**RrtBlcft« D WtcffiffliBt-cffl 

h<omzk A, i z<nx*&m& cm 10 

[0129] (HJfiTgjfi 5 ) *mfiJgffiO^ is is a >ir 

^+©«*tt*)t»« i *fc«:sas»* 2 1 

0, R*©i*i:ttBl-o«ff*:ttltlll!flttf»t 

[0130] *jat»«-ett, ft**aaieia4*sm*i- 

[0 13 1 ] -*i?'>3 V-feV-^^f-i-^r^ti-T^^-r^ 
>jf^-Vo u 1 7^T^o^f^T*fe£^ff^A/ 20 
JLojcS«:»tt^p^, *^>3^ffl*Vout^ 

V o u t fc^^^/Uft-gr-Cfll^L/tWfc*-*-. 

[0 13 2] 117(1 «#«LaiHlB4 3ftSttS*-rS*^ 
^aMf^-Vou tOll^fJ^L, zK^ayfl^ 
Voutil S$/^l/^V r (Dy</U^^3M^(OmT 1 

[0133] 11811 {§&&m®& 4 Ztfis 40 
i/3yfifVoutO»2»WS:^U ^^^ayjf^ 
Vou Ul gifS^W*V r ^^«3ift©(|«:lr 

[0 13 4] ECUfljr-tttb*BH*6«^jBt<^/u^« 

[0135] @i9ii m^&mB\&4&mjiirz > 7$i/ 

Voutll eeit*(-J£Cyb:'rrL-7 t ^ltO^^^{S so 
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[0 13 6] ECU«T*«:JBJ81i:^^«^*^>r-^-C 
[0 13 7] V&<D7i/2^\bf)*mk 

£ 5 ^ H7-19 tc^-rwc jiaxtfff #ika i #-e 

Sir. ^v/ 3 y{ffVoutii ffiHW«tc^S 

[oi3 8] (mfe^tt6) *mmmn(n#i/^3is't 
^(D&m^-tswmmmm, mmtfL*. 120, 2 

1 ic#*^i- 0 

[0 13 9] *St***OaK^>3 V"feV*f4 % SttX 

[0 14 0] S^ay-feyftt, ^|#10a, 

^^-f^2a, 2 b ^tt5^^^2 a, 2 b 
^XlC|fiUt#10a, lOb^S^IA 

mfe<om&mRx*mm<DmmM i d 

a, I dbSrttffl3^/U2a, 2 b tc«-* tU^"r5^m 
8ltlHl»3i:, £««|HlB3 3ftSUi*'r63t«aEl d a»OC 

3^f/U2a <7)f^iffim/££<feJ!{£l £JfcfcU=i>f ^2 a 

4a<b, S»«ffilHlK3*sUi*i-S^SfltI d b&t/«ltB 

/U2 b^piSfflJE^JRfrl £#fcttl=i-f ;^2 b ^cofcg 

««**i-*^->3 >-«#icK«r««*«taiHiB4 b 
[0141] mmzi^xtemmmm 1 -orw Lfcm 

[0 14 2] ^MMBWcm^X^ 2 0CD^tJB^-f/^ 

2 a, 2btt»iSSMt (H«fcU 

^tOJSi!83£&tf«fi(^fSifli Ida, I d b £r 2 oCDj& 
[0 14 3] ^m«[H]S§3, fB-^ftiSlHlB4 a, 

4 b^fiEShiHiBaSr^y yy^i ct«tix[i\ I 
[0144] *3K16»JB-Ctt, IHAoiS 



(14) 
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± isv<nm&mm*mmmm i 1 mmx& v . mrncorn 

IU2 2{C X H22^)A-A' mmm&m 2 3 {C&*7jk 

HI^H^fctJ^^/U2 m& i.tzWim^'i ^2<D*.b 
^lHl^te<h-r6Rtt^0^iiJ^^l 3 a^fSLfc^T 

mifrbtez&mfci t, ikm^-f^2<D^mmit^m 

[0 14 6] tit, "Tl&:/n l 3tfS|5]<EU IhWE 
2l:IALti/^^lft 1 ^»^>ft< 45*rici:4 20 
[0147] £i\ Bj»ttefcS<z>SB l co^i: LT(i, 

»SrfT*o^i 0 m2 5ttfflV^AJB»» : 

— ^n-f, ll^fy^, SUS4 3 0, ^^oA 

rtt^^-xvt/^j b^&tltzh&te, Cr 1 1%<£> 30 
1 Si, Mn. P, N i % T i ft if £8^0 bfc^JST* 

[0148] IU26 (a) ~ (e) frSSESIdK I a c CO 
Mtf ^1 OKHz, 30KHz, SOKHz, 70 
KHz. 9 0KHzC^, #&JR<7>*«a>f V tT— ^ 

a c (OBJW4<oge»tt*4r^-r 0 

(cit-< x m^^^^^m^^^>^^) &&&t£\g. 40 

»ttS:tt6CtW5 0 EMC SUS430 (18 
^7tbtlZ> 0 ©^n At) 5 0 kH zJWJi-efifi»ftSjBI 
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[0 14 9] » 2 LTta, ID 2 7 (a) , 

&«»ite*8Sl a 3; fete 1 bO. «ffi3>f^2<D3f«t>f 

5o H2 7 (a) lC*3V>Tii, *WlaMSft^ 
MS:K«+r*< Lfcfc0>-O. 02 7 (b) |r*3l^Ttt. 
5teS8Sfll b*«tt{^*< Ufcfc<0-e«>9, n^*, 
SiSi a^fciii b^<a<o6»^J:?)*<fto-CV^5^:J?), 

[0150] 127 ( c ) fi, 1 1 c £ 

Z>h<DX'&>Zo B27 (a) , (b) as$te*S5J!^tf>a5 
JC^U H12 7 (c) OlglfiWT-ttatSffiT^jer fcft 

[0151] ID 2 7 (d) il»f(7)Wn^JI^ 
[H2 7 (c) J&SJB&_b, #IB*s*^0, tit L 

[0152] i28 M^fztfv^v'a VirVlHi. ^»£<7) 

##1 otc#iei$tLfct#a3='^^2^. tkm^-ifrzn 
[0153] $e>{^. t*m=-f^ 2 o#hr^ 

l*JKt«>3|o»*»0 Srft<-TSfci?)fc > 129 (a) - 
(e) <£>0fl-ei*, A«ft:iO^SI58-ffi®t>. Rf^ttft 

{ 9^:ft< IT^So B2 9 (b) - (e) iiB 2 7 
(a) - (e) jr*UfcAa«:i©ife*|^aS»9. 

[0154] titz. &mitiRx$fem="<si'2<K>mmm 

^ti2 4m>T^ M*i^At5Sit# 
^1 7 2rJ£LT. AJa»l(Z>5lo#^t)S:ft< LT^ 




.fcpK-rsj&fiasifca. ft*>\ &Rm%m<ofty)\£. m 
[0155] ^zm^xtkm^ 

[0 15 6] 0 2 2, 2 3lC*3^-CW\ 1$tt|3>f 

i#18Wft$Og/MSlELtV^o 12 2^^ 20 

[0 15 7] dO<t 5***«Hffl«ttl 5Srfflt>-S» 
^<b^^V^tti3-</U2-Ci^ 1213 0tc^-r<t 

*s»JISS*t'CL*5o L^L, «»B3l©*attS 
»«>*Mll^ftV ^2 2, 2 3 cO^fl, 1 h 30 

[0 15 8] ft*3, #5gj^ffi<D#>^>a >ir^i^co[Hl 
^lTfcott«t<, lWr1BlRl*<oa!i*S:#-5ri:*s-e 
[0159] (HJg^flg 8 ) HI 3 1-34 l-TF-r^Sfc 

T?«>I9, EI3 1, 03 2TU ia— Lfc 2 
o<Z>8IW=i>f/U2 a, 2 b iqW:/n 5,^ 1 3tf>lalte 
•h*^^{ClHlte-r5Ct-C2oO«ltti=»-r^2 a, 2 b 

JfAtSI^-Oft^-CISi Lfc 2 -o<D&m& 1 
a, lb£*rfl|x., 2OC0«ltH=i-f/W2 a, 2b(l ^ 

l*ia, 1 bcoialtett^iSi^fiiaxiafiSnTv^o 

#12 0 0 0-1 8 6 9 0 3 ^«^IEttO|^-5p®± so 
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A-2a, 2 b<&g$mn<D&7&fi&h. n 3,^1 

2 a, 2 bCD^-f Vt°-^V^Z(7)ii:^^^»^lHlte 
ftSe^fil^^o £7t, ttffl3^^2a, 2bCD 
tt^^ia— -CibSOt?, 2o0^ffi^^/U2a, 2 b CO 

[0160] HJ3 3, i34 \Z7t^T^^iy a > 

*V^ft*-C}<ftLfc|*tB3>r^2 b t> nTST/n^l 

3 OlHltettSr^^^lHHEi-S IK*2 oco^tB 3 A- 2 
a, 2 b^^KA-fS/hSi/^ft^-eafftLfc^JRft:! 
a £ s *#t^ft*"t?»*Lyi:^JR«:i b kZffi^ &ttl 
^/P2a, 2 bte, ^Hffcl a , 1 b OlfilteWfcia* L 
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Abstract 



PROBLEM TO BE SOLVED: To provide a position sensor capable of obtaining sufficient linearity of 
output for displacement without needing precise parts, assembling and temperature compensating. 
SOLUTION: The position sensor is provided with a detection coil 2 wound around a hollow winding 
frame 10, a metal body 1 displaced in the winding axis direction X of the detection coil 2 and penetrating 
a hollow part of the winding frame 10, a constant current circuit 3 for outputting constant current of a 
prescribed frequency and amplitude to the detection coil 2, and a signal processing circuit 4 for 
converting both end voltages of the detection coil 2 determined by the constant current output by the 
constant current circuit 3 and impedance of the detection coil 2 into a position signal indicating position 
information of the metal body 1 and the detection coil 2. 
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